Development policies have for a long time made it more profitable for people to degrade than to conserve environment. The adoption of these economic wide policies by Africa especially during colonial time and after independence has resulted into erosion of its communities' conservation behaviour and attitude. Although many studies assess environmental attitudes, those focussing on African regions or countries using New Environmental Paradigm (NEP) scale are very limited. Such studies in the African context using NEP scale are very important, simply because many people depend on the environment for their livelihood, and in the process they destroy the world's valued ecosystems including wetlands. This study is meant to fill in the gap using Kilombero valley wetlands in Tanzania as a case. The study used Structural Equation Modelling (SEM) to predict the behaviour of the users based on attitudes, environmental knowledge and awareness. The findings indicate that users of the Kilombero wetlands have a generally positive attitude towards the environment, despite a great degree of variability among the study participants. The study shows also that a certain level of environmental awareness is needed in order to increase people's knowledge about environmental issues and change their environmental attitudes. The NEP scale does not fully fit into the Tanzanian context, thus suggesting that further research into the adaptation of the scale is needed.
Background
There is a plethora of development policies, which for a long time have made it more profitable for people to degrade than to conserve environment [1] . The degradation is a result of mis-management of ecosystems which has lead to improper uses of Ecosystems Services in the global societies. Sometimes overuse or misuse of environmental resources results into unsustainable ecosystems management [2] . The problem is very common among Africa's ecosystems especially in the wetlands on which local communities primarily depend for their livelihoods [3] . These environmental problems to most African communities are considered to be a result of deterioration of traditional local institutions which, prior to the advent of colonialism, were concerned with the conservation of natural environment [4] [5] [6] . Most African communities' conservation attitudes and behaviours were an integral part of the communities' culture. The introduction of classical economic principles adopted by most African governments after independence continued to dismantle the few existing traditional institutions concerned with natural environment conservation [7] [8] . The new concept of sustainable development (henceforth SD) has been incorporated into many levels of society [9] . Scholars have been arguing for a standard definition of the concept and no consensus has been reached; instead interpretation of the concept depends on who defines it. Brundtland Commission in 1990s [2] [10] provided the commonly used definition of the term.
The progressive persuasion of the sustainability perspective has also made the environmental psychology to shift its main focus of observation to a number of ecologically relevant behaviours and to the constructs and processes that are assumed to underlie these behaviours. These constructs are assumed to connect individual and locally practised environmentally relevant behaviours with the possible social-perceptual systems of personal orientation toward the environment. On the other hand, the constructs are assumed to provide intra-individual and inter-situational stability to the related environmental behaviours and thereby allow their pre-visualization [11] .
Psychologists and social scientists have developed scales of measuring people's perceptions and behaviours on SD. According to [12] , amongst the Environmental Attitude (EA) measures available, only three have been widely used namely the Ecology Scale, the Environmental Concern Scale and the New Environmental Paradigm (NEP) Scale. One of the three world tested scales and recently revised to include some of the more recent orientations of the SD perspective is New Environmental Paradigm [13] [14] . In the NEP scale, the ecologically sound worldviews refer to various aspects such as the existence of limits in the availability and use of natural resources by humans, the fragility of the so-called "natural balances", and the need for human activities to value natural resources for their own sake rather than for exclusive human purposes [11] .
This study aimed at testing the relevance of this revised NEP scale in the Africans' cultural context using Tanzanian's community. The EA studies in low economic countries and specifically in Africa are scarce; and only a few of them have used NEP scale in studying environmental behaviours and perceptions [12] [15] . What we know is that scale has been used only in South Africa, which cannot be considered enough to make any conclusions on Africans' perceptions and behaviours on environmental world views. [12] reveal that samples from different socio-economic backgrounds may respond differently to the NEP Scale; thus it may even be necessary to develop measures of EA that address more adequately the concerns of blue-collar samples from low income areas.
Previous studies [16] [17] reveal that ecological behaviour cannot be considered as simply resulting from a rational choice. Emotional factors also play an important role.
Therefore, it may be assumed that ecological behaviour in Africa, and for this case Tanzania, is a lower involvement in the decision process, characterised by much more emotional than rational motives. Hence, we assume that awareness and attitudes will positively be associated with knowledge which is in itself, an important factor in decisionmaking [18] [19] . Thus, people with sufficient knowledge on rules and regulations on environmental issues are expected to behave in a manner that can have an impact on the sustainability of the region. Additionally, following the classical attitude-behaviour theory [20] environmental attitude may have an impact on people's behaviour regarding environmental issues.
Conceptual Frame Work
The conceptual framework of the study (Figure 1) shows the expected relationships between attitudes, knowledge and awareness in the case of environmental issues. These three concepts will lead to behaviour and action with an impact on the environment.
However, behaviour is outside the scope of the current study and is therefore circled by a dotted line.
Further to this, parameter "awareness" will also help to inform users on how the Non-Governmental Organizations (NGOs) works in environmental awareness creation, in influencing such peoples' behaviour and attitudes. These institutions normally take into account the globally most agreed concepts of sustainability. The knowledge on this aspect would thus help the policy making process on how the multi-varied groups of wetlands ecosystems resource users can be brought together; and that they would have a common understanding when it comes to management issues on these important wetlands of the world (Kilombero Valley) listed as Ramsar site. This would also add knowledge into conservation education in relations to behaviour and attitudes in Africans' global commons governance. 
Method

Sampling procedure
The target populations for this study were households in Kilombero, Ulanga and Morogoro urban districts. A mult-stage sampling procedure was applied to select the sample. For the villages and streets, purposive sampling technique was applied where the selection of these was determined through various criteria depending on the site location. In the rural areas, economic activities of the communities were used to identify villages that were to be included in the study. Such households' common economic characteristics include having a big number of livestock farmers, fishermen, and crop famers. In Urban areas two criteria were used to purposively select the streets; some of such criteria were education and income levels of most of the residents in that particular street. This was because in urban areas people distribution is usually along these characteristics. A total of 20 villages and 10 streets were purposively selected.
The sampling frame was a list of all households in all purposively selected villages and streets in Kilombero; Ulanga and Morogoro urban where the Kilombero and Ulanga districts respondents represented the rural population and Morogoro urban represented the urban population. Simple random techniques were applied using the update village/street registers form to select 408 households which participated in the interview. The interview was on face to face basis where only heads of the households were invited. A male or female head was purposefully selected after a random pick of a household. The invited house heads were given an invitation letter which specifically mentioned a female or male head to get equal representation of male and female respondents. Moreover in case one of the identified head was not available the letter asked for the available head to be interviewed, village/street executives were used to assist in this exercise. The sample consisted of people from diverse economic activities such as businessmen, formal employees, small business vendors and farmers. Most respondents (60%) had at least primary education, only 4% completed adult education and 20% completed secondary education. The remaining 26% had higher education degrees. Majority (52%) had an income of between 100,000 and 1 TZS 1 Millions (M) per annum. Gender distribution was nearly even, with male respondents constituting 58% of the sample. The respondent's age ranged from 17 to 81 years.
In a survey, a structured questionnaire was administered face-to-face using Kiswahili language. The revised NEP scale of [13] was used in the questionnaire to measure environmental attitudes. The scale statements were translated from original English language to Kiswahili with consultation from Baraza la Kiswahili Tanzania (BAKITA).
However during the pretesting, some of the Kiswahili registered statements were well understood by the natives and therefore the formally educated natives were used to put the context right. All participants were conversant with Kiswahili language. Participants were asked to give their opinions on a 5-point Likert scale ranging from (1) strongly disagree to (5) strongly agree. During the pretesting of the questionnaire, some of the original items were miss-conceived by the participants who believed that the results would be used by the government as an excuse to remove them from areas where they were using to meet their basic needs such as grazing their stocks; cultivating their crops and extracting materials from forests. Therefore, five items were deleted 2 and not included in the further analysis. Table 1 shows the included 5 pro-NEP and 5 anti-NEP items.
1 TZS Tanzanian shilling, at time of data collection the exchange rate was 1 US $ = 1450 TAS. 2 The following statements were deleted: when humans interfere with nature, it often produces disastrous consequences; humans are severely abusing the environment; despite our ability humans are still subject to the laws of nature; humans have the right to modify the natural environment to suit their needs; the earth has plenty of natural resources if we just learn how to develop them. Note: agreement with the five even-numbered items and disagreement with the five odd-numbered items indicate pro-NEP responses. Hypothesized facets: reality of limits to growth (items 8 and 10); anti-anthropocentrism (items 5 and 6); fragility of nature's balance (items 4 and 9); rejection of exemptionalism (items 3 and 7); possibility of an ecological crisis (items 1 and 2).
The questionnaire furthermore included items related to environmental awareness. Participants were asked whether they are aware of the meaning of biodiversity, wetlands, environmental degradation, environmental conservation and global warming. This was measured using four response categories: 1) I don't know it, 2) I heard this term before, 3) I know what it is and 4) I can explain.
Lastly, the questionnaire included items on knowledge on the rules and regulations. Participants were asked to self-score their level of knowledge with respect to some specific policies and legal statements 3 . Again, four response categories were used: 1) I don't know it, 2) I heard this statement before, 3) I somehow know what it is and 4) I surely know what it is. Analysis The data were analysed using the statistical software SPSS version 16.0 and LISREL 8.72. Due to a high number of missing values, three cases have been excluded from the analysis resulting into 405 valid cases. Structural equations model parameters have been estimated and the general fit of the model has been assessed using the robust maximum likelihood procedure in LISREL 8.72. With the use of structural equation modelling (SEM), the examination of all the relationships between constructs and items was performed simultaneously, which is a substantial advantage compared with single equation modelling [22] . To evaluate the fit of the model, the χ 2 -value together with degrees of 3 The statements relating to legislation were: wetlands are not supposed to be occupied as they are hazarders areas; all areas length of 60M around river banks are prohibited from any use; no any development work can be carried on without doing Environmental Impact assessment; any person shall not graze any livestock in a game reserve or wetlands reserve; any person shall not fish in water controlled areas without permission. freedom are reported, as well as three other indices: the Root Mean Square Error of Approximation (RMSEA), the Goodness of Fit Index (GFI) and the Comparative Fit Index (CFI). Values below 0.08 for RMSEA [23] and above 0.90 for GFI and CFI [22] indicate an acceptable fit of the model.
The mathematical expression of the model is in this form;
where; Y is an endogenous variable that appear once as the dependent variable of the equation. For this case the dependent variable is Behaviour/Action.
X is the independent variable that appears on the right hand side of the equation, known as exogenous/given variables. For this case the independent variables are environmental attitudes, environmental awareness and knowledge on rules and regulations.
a is the weighting coefficient e is the Latent variable which is not directly measured
The independent variable (X) may have a direct or indirect effect with the dependent variable (Y). In our case, the environmental awareness had a direct effect with behavior/action, while other variables such as environmental awareness and knowledge on rules and regulations had indirect effect with the dependent variable. Besides, knowledge on rules and regulations acts as a mediator between environmental attitude or environmental awareness and behaviour/action implying that, environmental attitude and environmental awareness influence behavior/action through knowledge on the rules and regulation. Further, there is a correlation between environmental attitude and environmental awareness, meaning that these independent variables influence each other to affect the dependent variable (behavior/action).
To evaluate the fit of the model, the χ 2 -value together with degrees of freedom are reported, as well as three other indices: the Root Mean Square Error of Approximation (RMSEA), the Goodness of Fit Index (GFI) and the Comparative Fit Index (CFI). Values below 0.08 for RMSEA (Browne and Cudeck, 1993 ) and above 0.90 for GFI and CFI (Bollen, 1989) indicate an acceptable fit of the model.
Results
The statements and their associated means and standard deviations are presented in Table 1 . From this table, it can be seen that the highest means (4.21 and 4.26) are obtained on two statements, namely "if things continue on their present course, we will soon experience a major ecological catastrophe" and "plants and animals have as much rights as humans to exist". Surprisingly, the other item on anti-anthropocentrism, which was formulated as an anti-NEP item, namely "humans were meant to rule over the rest of nature", also received a high average score (3.81).
After recoding the environmental concern items in accordance with pro-environmental attitudes, the overall attitude score was calculated by taking the average of all the responses. This resulted into a mean of 3. 
Discussion and Conclusions
Our first objective was to explore how the environmental attitudes in the Kilombero valley wetland, Tanzania, match to those of the rest of the world. We found that in the case of Tanzania, the results are not always consistent with what [24] found in his study on Chinese attitudes and to that of [25] on Brazilian, Czech, German, Indian, Russian, and New Zealand attitudes on environmental conservation. In the mentioned authors' studies, people did not show a great variation in attitudes (an average positive value with a small standard deviation) as compared to that what our study revealed. This means that although the average environmental attitude in our study is moderately positive just like in these other studies, the large standard deviation shows that there is a great degree of variability in the attitudes amongst people in Tanzania. Common understanding is one of the prerequisite in collective action responsibility required in the management of common pool resources. Ecosystems such as wetlands and environment are one of the global commons that require collective action responsibilities [26] [27] [28] . This suggests the existing variations in the Tanzania society's attitudes could have negative implication to the management of the global commons. Society's interactions with land and landscape such as wetlands shape their perception and attitudes towards land values and uses [29] . The author argues that land and landscape are perceived differently among groups of people. The perception depends on to what extent there is direct and indirect use and also the benefits to society of their interactions with the land. Although land has traditionally considered as supporting basic human needs for shelter, food and fibre. It has also increasingly become a resource to be exploited by landowners for economic gain, through various forms of development and resource extraction as well as food, fibre and timber production [3] . Different from people in Tanzania, the vast majority of the public in UK for example have become increasingly separated from direct involvement with the land itself. In the UK only a relatively small proportion of the population, including farmers, own or actively manage land [29] . People who have a predominantly functional perspective of land regard it as a productive resource which is a case for the most of public in Tanzania where 80% of the population reside in rural and are primarily dependent on land and natural environment for their basic needs of food, shelter and fibres [3] . The introduction of SD principles through establishment of a Ramsar site poses some constraints to the Kilombero Valley wetlands beneficiaries since the land and landscape (the valley and its catchment areas) was before used for other economic activities such as fishing, crop cultivation, extraction of timber and livestock rearing. [30] in his study on attitudes and land use behaviour in USA found out a significant variations in conservation attitudes among categories of people depending on their socio-economic characteristics. The author postulate that a landowner faced with a conflict between the conservation goals of society, and his or her own property interests determine the behaviour by his/her perceptions where some may find a way to compromise, to meet their own goals as well as those of society. Consequently the big variations existing among the Kilombero wetlands stakeholders could result from their socio-economic characteristics. These characteristics certainly have an implication to the sustainability of the particular wetlands which are listed as a Ramsar site. For the realization of SD objective concerning this Ramsar site such existing variations should be dealt with in order to bring about collective responsibility.
Moreover, several items of the NEP scale do not seem to be useful in the specific context of our study. Especially the anti-anthropologic items seem to be contradictory answered within the sample. Most people agreed with both statements on anti-anthropocentrism included. However, one was formulated in a pro-NEP manner (Plants and animals have as much right as humans to exist) and the other in an anti-NEP manner (Humans were meant to rule over the rest of nature). This result suggests that it should be further investigated whether the NEP scale can be used in developing countries, such as Tanzania, or whether adaptations should be made.
Our second objective was to analyse whether environmental awareness and people's environmental attitudes are associated with their knowledge on rules and regulations. The estimated model showed that this is true and thus people who were more aware about the environment held more positive environmental attitudes and higher knowledge on rules and regulations. However, the relationship between awareness and knowledge was much stronger than between knowledge and attitudes meaning that a certain level of awareness needs to be created in order to increase people's knowledge as well attitudes in relation to environmental issues (Figure 3 ). Higher knowledge and more positive attitudes are then expected to have a direct impact on people's behaviour, thus they are expected to perform action that can have an impact on the sustainability of their region.
This study faces a limitation. It focused only on peoples' awareness, attitudes and knowledge, without investigating the actual behaviour. We admit that the model estimated in this study may not be complete, which is suggested by its R 2 value. Future research investigating the impact of additional determinants, e.g. perceptions and beliefs as affective determinants, together with the more cognitive factors, such as awareness explored in the study is recommended.
